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EVALUATION OF A SHORTENED VERSION OF THE DOSIMETER 
METHOD FOR BRONCHOPROVOCATION WITH ADENOSINE-5- 
MONOPHOSPHATE (AMP)
G. de Meer*, DJLJ. Heederik*, D.S. Postma**, *Dept. Epidemiology & 
Public Health, University of Wageningen, P.O. Box 238, 6700AE 
Wageningen, The Netherlands. **DepL Pulmonology, University Hospi­
tal Groningen, The Netherlands.
We evaluated a shortened protocol for . AMP-bronchoprovocation 
(quadrupling doses) by comparison with the standard dosimeter protocol 
(doubling doses). In addition, reproducibility of the shortened protocol 
was determined.
Volunteers underwent AMP-bronchoprovocation on three occasions: once 
by the standard, and twice by the shortened protocol. Both standard and 
shortened protocol were tested in 41 subjects. Six out of them had a PD20 
(0.05-30.48 mg) by the standard protocol; five had a PD20 in both stan­
dard and shortened protocol. The shortened- protocol was tested in 42 
subjects. Ten out of them had a PD2Q (0.01 -30.70 mg) once. In 38 sub­
jects the shortened protocol was tested twice: eight subjects had a PD20 
both times; two reacted only once.
Reproducibility of the shortened protocol is good (Kappa=0,86; 95% C.I. 
0.66-1.05). Agreement between the standard and shortened protocol is 
moderate (Kappa=0.53; 95% C.I. 0.16-0.90), due to the larger number of 
subjects with a PD20 in the shortened protocol (n=9) compared to the stan­
dard protocol (n-6). In those having a PD20 in both the standard as well as 
the shortened protocol (n=5) average PD20 is somewhat higher in the stan­
dard protocol. The mean difference in doubling dose (log2PD20) is 0.14 
(95% C.I. -1.33-1.61).
Although the shortened protocol has a greater sensitivity, the difference in 
PD20 between standard and shortened protocol is within three dose-steps. 
Thus, the shortened protocol is an accurate tool in epidemiologic surveys. 
(Sterk, P.J. ei aL Eur Respir I 1993, 6, Suppl. 16, 53-83).
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OFTEN RECOMMENDED, BUT NEVER DONE: RECALIBRATION 
O F M IN IW R IG H T MEASUREMENTS
D. Heeb1, P. Leuenbergpr1, J .M . Tschopp3, C. Schindler1, R, C rapo4, 
A ckerm ann-L iebrich1, and SAPALDIA T eam 5, in s titu te  of Social and 
Preventive Medicine, Basel, Switzerland, 2Division of Pulmonology, 
CHUY, Lausanne, Switzerland, 3Centrc Valaisan de Pneumologie, M on­
tana, Switzerland, 4LDS Hospital, Salt Lake City, USA, 5Swiss study on 
A ir Pollution And Lung Diseases In Adults.
*
i
Aim: To analyse the potential impact of non-linearity in miniWright peak 
expiratory flow (PEF) measurements.. ■ Non-linear -characteristics of the mini- 
Wright PEF meter have been described earlier and it was pointed out that 
both absolute PEF level« and measures of PEF variability art distorted. 
Methods: In the SAPALDIA longitudinal data bank measurements from 
3,281 subjects are available. 100 PEF meters were subject to a quality 
control, and a parabolic recalibration formula was calculated from these 
results. A multiple regression model including age, height, weight, sex, 
respiratory status, smoking* study area and compliance simultaneously was 
run twice, once with recalibration and once without. Its target variables were 
individual PEF level and individual PEF variability. Results: In our study 
population PEF levels are overestimated without recalibration (452 vs. 423 
Vmin), whereas variability is underestimated (2.7 vs, 3.5 %). Males seem to 
have lower variability than/fem ales before recalibration (factor; 91.7% , 
t=*-3.250T p=0.0012); after recalibration this difference is spurious (factor: 
97.7%, t=-0.9l4, p-0.3609); this is a direct consequence of the non-linear 
miniWright characteristics. Other associations between predictors and target 
variables were not qualitatively affected by recalibratioij. Conclusion: The 
use of miniWright PEF measurements in epidemiological studies has to take 
into account the inherent nonlinearity of the instrument if artifacts such as 
differences in PEF variability between "genders shall be avoided.
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QUARTERLY MEASUREMENTS OF THE FEVj REDUCE THE
STANDARD DEVIATION (SD) O F THE DECLINE
P.M. van G runsven*, P.R.S. T irim anna*, C.P. van Schayck*, II. Folger-
_  . ___  -  -  . .  _  ^ 4  A  s  ^  ^  a  m
in g Practice
**Dept. Pulmonology, University of Nymegen, The Netherlands.
a
In most long-term epidemiologic studies in COPD the mean standard devia­
tion (SD) of the annual FEVj decline is estimated at 100ml. The aim of our 
study was to investigate if three-monthly instead of annual FEVj measure­
ments during two years were able to decrease the SD of the slope. 59 Adult 
patients with clinical indications of asthma or COPD were monitored for a 
period o f  two years. Every three months FEVj was measured. At t=0, 12 
and 24 months spirometry (using an integrating flowmeter Microspiro 298, 
Chest, Japan) was performed at a lung function centre. At t=3, 6, 9, 15, Ï 
21 months spirometry was carried out at the general practice with a hand­
held turbine spirometer (Microplus, Micromedical, UK). In each individual 
two FBVj declines with SD's were estimated with linear regression (3 apnual
vs. all (9 quarterly) measurements). When only the data of the annual FEV j 
measurements were analyzed, the mean FEV ] decline was -43ml/yr (range - 
199 to +283ml/yr). The mean SD of the FEVj decline was 86ml. Three- 
monthly measurements of the FEVj yielded a mean FEV] decline of 44ml/yr 
(range -212 to +131ml/yr). However, the mean SD of the decline reduced 
with 24% to 66ml (p=0.02, paired t-test). This means that when a placebo- 
controlled trial with inhale^ steroids were conducted in which a clinical 
difference of the FEVj slope of 60ml/yr (alpha=0.05, beta=0.20) could be 
detected, than in each trial group only 16 instead of 26 patients were 
needed. It was concluded that three-monthly assessments of the FEV j 
during two years reduce the SD of the decline compared with annual meas­
urements.
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CROSS-SECTIONAL AND LONGITUDINAL MODELLING OF F E V j 
AND FVC IN ADOLESCENTS
G.J.J.M. Borsboom*, W .P J, Wegrnan*, W. van Pelt**, Ph.H. 
Quanjer*. *Departraent of Physiology, Leiden University, the Nether­
lands, **National Institute of Public Health and Environmental Protec­
tion, Biithoven, the Netherlands. \
.
The accurate prediction of ventilatory function development of an individual 
during adolescence is hampered by the large inter-individual variation in 
pubertal growth patterns, and the phase difference between growth of venti­
latory function and standing height. Neither is accounted for in the com­
monly used cross-sectional reference equations which makes these equations 
less suitable for monitoring individual growth. We studied if adolescent 
development of FVC and FEVj could be more adequately modelled using  
longitudinal data and methods, by fitting an autoregressive model. Ln- 
transformed FVC and FEVj were predicted from the previous FVC or FEV \ 
measurement, age, and In-transformed height and height increment. We 
compared this model to a power model that had height as the only predictor 
and that was fitted to a cross-sectional selection from the longitudinal data. 
The data were obtained in a longitudinal survey of 779 Dutch adolescents, 
aged \2.5 to 19 yr. Measurements were made between 1978 and 1985 at, 
intervals of approximately 0,5 yr. Data of 279 boys and 98 girls who never 
had respiratory symptoms and who had' never smoked were selected for 
analysis. The residual standard deviations of. the cross-sectional model were 
approximately 2.5 times larger than those from the longitudinal model. The 
adequacy of the longitudinal and the cross-sectional model to follow the 
pubertal growth spurt was studied from the data of a small selection of abou t 
60 boys of whom the peak growth ages of FVC and/or FEV j' could be 
estimated. The residuals from the power model at fixed time intervals from 
the peak growth ages showed a clear trend in that ventilatory function was 
overestimated by about 10% during the. early growth spurt and underpsti- 
mated by 5% at the end of the spurt. The residuals of the autoregressive 
model did not show a clear trend; deviations from.zero were in the order ¿ f  2 
to 3% on average. Although the theory behind autoregressive models is, 
complicated, especially when these models are applied to mixed longitudinal 
data (as in this study), and several' issues still need to be resolved, the re­
sults indicate  ^that these models offer a substantial improvement in modelling
and hence predicting the complex growth of ventilatory function during  
adolescence,
i*
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THE SPANISH VERSION OF THE ST. GEORGE'S RESPIRATORY
QUESTIONNAIRE (SGRQ): ADAPTATION AND PR ELIM IN A R Y  
VALIDITY
M. Ferrer, J. Alonso, J.M. Antó, and the Quality of Life in COPD S tu d y
Group.  ^ Dept* Epidemiology and Public Health, Institut M un ic ipa l
d Investigado Médica (IM1M), Universität Autönoma de Barcelona^ 
Spain,
We describe the adaptation into Spanish of the St George's Respiratory
Questionnaire (SGRQ), a 76-item questionnaire developed by Jones e t al.
(1991) covering three domains of health in airways disease patients: Sym p- 
toms, Acidity, and Impacts.
For the adaptation, «he forward and back translation method by b ilinguals  
was used, together with panels of professionals and patients. After tested for 
feasibility and comprehension, the version was presented to 321 male COPD 
patients with a wide range of diease severity, to test its reliability and valid-
■ The final version was acceptable and easy l0 understand by Spanish oa- 
uents. Cronbach s alpha reliability coefficient was 0.94 for the overall ■ s J L s  
(0.72 for Symptoms 089 for Activity, and. 0.89 for Impact . C o ^ l S o n  
coefficients between the overall score and dyspnea and %FEV. were 0 59  
and .0 45, respectively. Dyspnea correlated the highest with Activity a n d  
Impacts (r=0.57 and r=0.56, respectively; P<0.001), and correlation w ith
FEV j was highest for Activity (r=:0.53; P<0.001) These
higher than those observed among the .clinjd variables and the NotUneham
Health Profile, a generic measure of h e a U * « ^  Nottingham
Results of the study suggest that the Sp 
ceptually equivalent to the original, and 
thus be used in Spanish and intematio 
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